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Materials Tested ______

2) Ethane, 1,1,1-trichioro-, mixed wilth
1, l,2-trichloro-1,2,2-trlfluoo-
ethane and 4-methyl-2-pentanone

INHALATION APPROXIMATE LETHAL CONCENTRATION (ALC)
OF USE SOLUTION WITH SOLVENT CONTROL

SUMMARY: Groups of 6 male Cr1 :CDS rats were exposed for single, 4-hour
periods to atmospheres of either Use Solution fA qvrtem of
particulate suspended in solvent) or the Solvent Mix for : I Use
Solution. An AIC for Teflon* SBA Use Solution is 72 Wi/n' of particulate
combined wi~h 36,000 mg/rn of solvent. An ALC'for the Solvent Mix alone is
64,000 mg/rn

Based on total atmospheric concentration (particulate and solvent),
Use Solution is considered slightly toxic by inhalation. The

particulate portion of Use Solution contains 41% by weigtt
which is known to be extremely toxic by inhalation (AIC is 42 mg/rn ). The3
estimated concentration in the Use Solution ALC is 29 mg/rn
Therefore, both and the Solvent Mix were present in near-lethal
concentrations in' the Use Solution ALC. Hence, the deaths cannot
clearly be attributed to the presence of

I. INTRODUCTION: The purpose of this study was to determine an ALC for
Use Solution. Use Solution contains 0.31% by

weight Telomer B citrate urethane3(TBCU). is extremely toxic y
inhalation (4-hour AIC is 42 mg/rn ; HL-423-83). Therefore, a solvent
control was tested to detarmine whether contributes significantly
to Use Solution's toxicity.

11. PROCEDURES:

A. Anialusbandry: Young adult male Cr1 :CO rats were received
7 GTo Ch re r Breeding Laboratories, Kingston, New York.



11. PROCEDURES: (cont'd)

Rats were housed singly in 5*xllax7u stainless steel, wire-mesh
cages in rooms maintained at 50 + 10% relative humidity and 74 +
26F on a 12112 hour light/dark c7Ycle. Each rat was assigned a
unique, 6-digit identification number which corresponded to a
numbered card on the outside of its cage. Except during
exposures, Purina Certi -fied Rodent Chow@ #5002 and water were
available ad libitum. Rats were quarantined for 1 week prienr to
testing. Vats were weighed and observed twice during the
quarantine period.

B. ExoueProtocol: Groups of 6 rats, 7-8 weeks old and weighing
ween 235-2grams, were restrained in perforated, stainless

steel cylinders. Each grouo was exposed nose-only for a single,
4-hour period to either Use Solution or the Solvent
Mix for Use Solution. All surviving rats were weighed
and observed daily for 14 days post exposure, weekends included
when deemed necessary.

C. Test Material:

1) Use Solution

Composition: Active Inaredient:
fl uoromononier

2- Ethylhexyl methacrylate
Methylol acryl ami de
Iydroxyethyl methacr late

Telomer B citrate urethane
Methyl isobutyl ketone
Methyl chloroform
1,1,2-Trichloro-l."'?-trifluoroethane

Other Codes:

Synonyms: Use Solution
Submitted by:

2) Solvent Mix for Solution

Composition: Methyl isobutyl ketone
Methyl chloroform

fluoroethane
Synonyms: a Solvent mix for Use Solution

e Solvent mix for
Submitted by:I
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11. PROCEDU)RES: (cont'd)

D. Atmospheric Generation: Liquid test material was pumped into a
spraying Systemsf nebulizer. Air introduced at the nebulizer
aerosolized/evaporated tJ.e test material and swept the aerosol/
vapor stream into a cyclone. The cyclone is designed to remove
large particles by inertial impaction, while aerodynamic particles
pass through the cyclone and into the exposure chamber. For
Solvent Mix exposures, the evaporated solvent simply passed
through the cyclone.

E. Anayical: Two different analytiCdl methods were used in these
tess. or both materials, a gas chromatociraDhic method was used

to monitor solvent-concentration. For Use Solution, a
gravimetric method was used to monitor particulate concentration.

1. Gas Chromatographic Method: Samples of chamber atmosphere
were collected at 30-45 minute intervals with a gas-tight
syringe. Samples were analyzed for total solvent concentra-
tion with a Hewlett-Packard 5710A Gas Chromatograph equipped
with a flame ionization detector. Samples were chromato-
graphed isothermally at 90*C on a 6 ft. x 4 mm I.D. glass
column packed with 10% SE-30 on 60/80 mesh Chromosorbs W. For
two exposures, G.C. oven temperature was increased to 1350C.
Concentrations were determined by comparing detector response
with standard curves. Standards were prepared by quantita-
tively evaporating liquid Solvent Mix for Teflon* SBA Use
Solution in calibrated gas bottles.

2. Gravimetric Method-- At 15-30 minute intervals, calibrated
volumes of chamber atmosphere were Jrawn through pre-weighed,
glass-fiber filters. Filters were weighed on a Cahn 26
Automatic Electrobalance*b. Atmospheric concentration of
particulate was determined by the filter weight differential
before and after sampling.

Chamber temperatures were monitored with thermometers. Relative
humi'' -as measured once with a Bendixv Model 556 Psychrometer.
For I Use Solution exposures, particle size (mass median
diameter)-and percent of respirable particulate were determined
with a Sierra Cascade Impactor.

111. RESULTS:

A. Teflontm SBA Use Solution:

1. Data: A slight cloud was visibl'e in a beam of light during
iT~exposures. Chamber temperature ranged between 24-25*C,
and relative humidity was 30%.
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111. RESULTS: (cont'd)

For these exposures, generation conditions were varied
based on particulate concentration. During some exposures,
large changes in air flows were needed to maintain a steady
particulate concentration. causing large fluctuations in the
corresponding solvent concentration. Further, the ratio of
solids to solvent was not consistent between exposures
because, at a given liquid flow, higher air flows increase the
efficiency of particulate generation, but dilute the
corresponding solvent concentration.

Table I

Use Solution - Atmospheric Che*acterization and Mortality

1

Particulate 1 3Solvent 2  3 Mortality
Exposure Concnrto m/ Concentration, (mg/mj (#deaths/

NO. MeanS.D.Rnge Mean 'S.D. Range # exposed)

1 64 10 41-73 44,000 10,000 32,000-85,000 0/6
2 72 5.3 64-82 36,000 3,000 30,000-40,000 5/6
3 82 13 56-100 32,000 2,400 28,000-35,000 1/
4 91 22 64-140 60,000 -3,000 43,000-97,000 6/6

Exposure % 3Mass Median Diameter 0
No. Respirable Respirable Particulate

1
2 94 1.4 um
3 94 1.1 Urn
4 94 1.4 um

1 Combined TBCU and active ingredient concentrations.
2 Combined Freon* 113, nethyichioroform and methyl isobutyl ketone concen-
3trations.
4 by weight of particles with aerodynamic diameter less than 10 urn.
Calculated for respirable fraction of atmosphere only.

2. Observations: During exposures, all rats had labored
brearhing. At particulate concentrations greater than 64
mg/in , rats had reduced response to sound and to a tail pinch.

During the post-exposure period, rats exposed tj 64 mg/rn3

particulate and the surviving rat exposed to 72 mg/rn parti-
culate had slight to moderate weight loss for 1 day post
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111. RESULTS: (cont'd)

exposure, followed by normal weight gain. No ldverse clinical
signs were observed in these rats. At 72 mg/u , deaths occur-
red overnight. At 82 mg/n , rats died between 1 and 3 days
post exposure. Clinical signs at this concentration included
weight loss, labored breathing, lung noise, lethargy, wet
perineum, pallor, tremors, rutffld fur, hunched posture and
red nasal discharge. At 91 mg/rn , rats died either during
exposure or overnight.

B. Solvent Mix for Use Solution

1. Data: Chamber temperatures ranged between 25-27*C.

Table II

Solvent Mix for Use er-ution - Atmospheric Concentrations

Concentration (mg/n 3 1______ 1 lrtal ity
Mean S.D. Range (#deaths/# exposed)

37,000 14,000 31,000 -74,000 0/6
45,000 3,600 36,000 -48,000 0/6
64,000 14,000 42,000 B 3,000 1/6
85,000 3,700 79,000 -89,000 0/6
100,000 3,700 91,000 - 100,000 5/6
140,000 12,000 130,000 - 150,000 616

ICombined Freons 113, methylchioroform and methyl isobutyl ketone
concentrations.

2. Observations: During exposure5, rats exposed to concentra-
ti~ns greae than 45 ,000 mg/u had no Sesponse to a tail
pinch and/or to sound. At3 100,000 mg/in , 5/6 rats died during
exposure. At 140,000 mg/rn , all rats died within 1 hour of
exposure.

When released from reitrainers, all surviving rats were
lethargic. At 85,000 mg/rn , rats were limp aid had labored
breathing. The surviving rat at 100,000 mg/rn was barely
breath in.

During the post-exposure period, surviving rats exhibited
slight weight loss for I day3POS t exposure, followed by normal
weillht gain. At 64,000 mg/n . I rat was found dead the
morning after exposure. Except for 1 rat exposed to 64,000
mg/rn which had labored breathing and a partially closed eye 1



111. RESULTS: (cont'd)

day post exposure, no adverse clinical signs were seen during
the recovery period.

IV. CONCLUSION: An ALC for UpSolution is 72 mgI,3 of
particulate combined with 36OOO0jg/m of Solvent Mix. An ALC for the
Solvent Nix alone is 64,000 mg/n . Based on total atmospheric
concentration (particulate and solvent), Use Solution is
considered to be slightly toxic by inhalation. The Solvent Mi1x is
considered to have very low toxicity by inhalation.

Both TBCU and the Solvent Mix were present in near-lethal
concentrations in the ALC. For c~nparlson purposes, the
previously determined ALC for is 42 mg/rn , and the estilated TBCU
concentration in the Use Solution ALC is 29 mg/rn . There-
fore, the deaths cannot be attributed to the presence of TBCIJ.
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